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Biodegradable moldable products and films prepared from a compatible blend containing a 
biodegradable, hydrophobic, starch ester and a biodegradable polyester, and optionally a biodegradable 
and miscible plasticizer and/or a compatible filler. 
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-kHD^Wt»JU-H (PHB/V) *«k^«03i?U (/3-tFD^y7jV 

#yx-b) (pha) ^n^jjgi»^^tt#uxx^;i/^<i:^^6n^>. 

*«ttft«»*tt#U^f;P*J:I^Il:4«5Mltt*^«»tt©iiIiSI*J: 
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\zmm<t^n^ a 



*-r n\$&m \z mmx ^ t & ^ ? 0 

HB/vt©7» Hniixc o b bummzj: K> ^^nrz^(D^^^-r 

i^7 7-e$0> «^UX^Ix>, #2ttEx. 4-40PHB/V 

T<fe<9, #3«Ex. 4- 1 (D^^>-7°>Tg>f9, ^LT#4ttEx. 4-3 
(7)5 0/5 0 C0^tfp^>y>- PHB/V7*l/> KTr&£ 0 

I3 2te, S1^^$|i/^Ph°^>g^#|i^>-/><h#'J (/3-t Hn + y7'?l/ 
— h— co— 2 0 % — /3 — h Hn+y/tU I/— h) i(D^V>F (Ex. 4 — 1 (D 
100-0, Ex. 4-2©8 0-2 0, Ex. 4 - 3 CO 5 0 ~ 5 0 &cfc£/E x 
. 4-4000 - 1 0 0) fr<E>mm:l<tzy 4 )IA<DD S C(0^:7T&£o 

Tir^>cDwatssn^c^v> hood s ciM^t^77t$5, 

Hia^COffl^^J:®7K*0Oi:b^^^-r^^ 7T* 0 . 3l3IKIfcJtKJ|sf 5 0 % 
ffi2fS£T5 B|HJ¥«ffcU 9 3 %ffiMSST^#Lfct)0O (t?X^-# 1 1 
, O^X^-#8, D77^- #12, X?X^-#7> +PHV/V-1 2% 
HV^APCL) T$>£ 0 

(ds) a, iai*j|itt*fco (is^-a^oo^^) s/tsi 
m miz-t)i> □ - ffl u e> tix*3 19 , ^ p - x 3 o <dk 
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mm (tFn+vM) ^ITHS. ^(DW&mzizn (±)ln-x&m 



£3 (^^s^^nfe-t^p-x) (D^ffiia^ut^T^s. iwMb^«;i£ 
at««©#«ETt, f>y>SKi*», tlXK, Rttfctt, 3^ >£fc tiffin 

x>^> (CeH.o 0») (75P-X) £#=R2tKfi^# (7$ 

□ ^^» <£> 5. S*WC7$0-7H (l->4) *S^©d-^;p 

^mwoimm^y-yyte. ^mtamm^y^y, m 

xJf> National Starch and Chemical Company Corporat iontAmerican Maize P 
roducts Company** £8K 55 $nt^ -5 > 157 5%75P^i7f > (iS^^-ft^fe 

o 

e>&5. «&g«0. 4-2. 5DSOlSi«l<, 1. 0~2. ODSO 
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o 



&8¥8- 5 0 2 5 5 2 
7DS©ill:ft5 



%)<DM£LT. mm, ^nt°t>i, IS®?, 7K>i> StfflK, 7*;p&*3J; 

4ft^tt#'Jl7fJI/®^i LTtt, #U^Q7^h> (PCD . # 
U (i^mt*-;i/-co- t*-^T;W^-;w (PVAc/VA) , tf'J?L^£fcte 
tf'J^^F (PLA) , ^U^J^-MJfctt^U^'J^UF (PGA) 43 

J«0#U (3-tHD + y^l/-h) (PHB) , #ij (j3-kKD + y^ 
I/— h — co— /3 — k + U— h) (PHB/V) *j;^i0#'J (13- 

th'D+yJ^/x-M (PHA) -?-nci!g|fe^^«?tt#Uxx^;^i: 

pjm^j £ k uq x x $ e> \z n ^mm <t ^mm^ * m&? % z. t 

, mx\ty^)vm^.7,7-)V (^*3-)V-, v?x^;u-, y^DifjK 
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>"\*->;k V^-f^V-. i?-*??)V-m) , >?^^-;u-*«J;^>?x^;ntfflM 
7U-K 43=tZ>*ffi©Kia^U-feP-;Px7 > x;K ILS?X7tJK ^x>|ix 

t-;u> 7^tf>B6x^5 i ;K xf7U>siixfjk tw>iixf;K u-> 
^j;»^^T^e>nTv^^^ffi(D^^tt(D^-5xx^;i/^*tf 

»^b<tt, h U 7t^>*51^^: pJlii: btffl^ -tnted© 

vommm&&&mmL. mmtm^&K), tti&mzm^m& (2 5 8t) £ 

tl> ^^l^ttT-$)0> ^nt3 1 9 9 2^3 J! 2 3 B (Df ^t) )V?-fr j > 
^ - ^ - k:$g^ $ til I s « J: -5 ftteirTTfr IS $ nTf "Jffl T ^ -5 56 

J; ZSmmCDjfcT /vmrftiZMFn (Dig IS £ Jfctf 3 # 1 ffl I d i*« 

mwtti^OA, ov-. ?>\ eiE, sks, ii±, a^m, mt^^ 
Tablet a#*en^viffii^st#tt^Sr^T*«^©jijbD©«fe»*a 
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K¥£SH#Ux;Wk #JAte*PCL£fctePHB/V, &£^mift±^j§? 
tttf Uxx^HCgB^-tr^i^J; OftJiTSe CinWu £6Kx>y>xx 

mw\zLfz&^Tfczn&±mftM&^y7°>^7.T)i±i&mtes M&tfzmz£ 

xfjk ^vT&m\z±wftffift(Dmm&^mm&j:z£/mfzizmft&ftTA;m 
w-rs ^.m^m^m mm \z m l t^^hj <d mm 14 t> & * . 

HSfi^J : 

HWJ1 : 

I^HIlfco National Starch and Chemical Corp. #»<3#£>nfcl 5 0 2 g 
©SiHylon V I I P-X3->7^-f (= 9 . 2 5 ; EM7> 

h FnpJVzi—xWMWtiL ; 7k^»)2 0 0 0 p pm) 5 1 0 U 7 HK&fcSzK 
DM SO (7Rti^2 5 0 ppm) KjgU $IMjf#TK^ 2 0 ~ 2 5 W 1 0 # 
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^*SS[» (»2 5t:) IC^Lfeo 9Og0DMAP^^g?&t:T2. 5U 
<y hJK&aSTkDMSOlCiSflf U H&gE&SlCJnAfc. 1 5 5 8 g<O^K* 

CltfcJ;t)RlSafl[&3 Ot^TlC^/j:^?. 2 2 8 4 g (2 0 7 5ml) CD*S 
7Kyntf^>B6 (=17. 6t;i/;DSIili=i. 9) * l ^CbfcoTI 

I©M^I/jNtLTV^o ^ffe2:»bl/i««fltl^T^iK)2 0#o> (157 5 

o pH=7. 3***Tffi«5lCOliTS5®Sn, CtlS*D2 0^/n>©7K (pH|^)9 
. 4) T5@j5fej|LT, 5 0B©»iHpH«8. 6£^Lfc 0 ±tiMaWiW 

snfcifticL^oT'' . ip*^*tt^©3iHi©je!^»c:it}SSi« (ds> a 

DS = 1. 7 7, 1. 6 9M^1. 69i|^nfc.DS = l. 4 
H»J2 : 

2 10 8 gOmmTkm-fhVOA&WilSaLfzl 5 U y bJKD&^kDMSO^tf) 
2 2 5 0 gOft»Hylon V I I «T5 0-Xn->X^-^43itK 1 . 7 
.5 'J «/ ^(D&TKDMSO^KjSflp^-frfc 12 2 g ©DMA P l^THSE^J 1 
\Zf£,ft<D%miZls?Z&<ofc 0 3434g (3119ml) (Dfikfr^fn \±*>m ( 

Dsiii=i. 9) ^ mm\z^rz^x^mzmxrz a mz, 2^yh)v<om 

*DMSOt(D6 8. lg©i7K7K^l (DSISlfi=0. 0 5) gj8t$l 
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5fflt\\zt>jz-oT®mztnz.tzo ph=7. s-hmmmiz-o^Tmmzft. z\n 

%m2 O^fD>0* (pH*U9. 4) T?50i5te#LT, 5@@©^TiHpH 
«9. 4£^Lfc e 7 :r >y>XXT-;i/^^tlcDiR*«8 8 %T$>o^Cc DS=1 

H»J3 : 

x>y>^if[iS^t:J^TC0«i:*5DfT7 l J:-p7to 45. 5g©£iHy Ion V 

i i mr^ u— xd->7^- (=0. 2 8 ; E;u<z)7>t kd^;io— *tssi 

lifi ; 7K^g*D 2 0 0 0 p p m) £ 3 0 0 m 1 0i*DMS O 2 5 

0 ppm) \zm^mW8kW*\zm 2 0~2 5tT5 0 0ml (Dlzg^P^^Xritf 
^©^#3Sr^MJt^T(r^#H^,tr8 o± 5t(:^i o#|HJ 
Mt § u d: f: ck 0 7>tt S:^ L fc. "A\Z, Z.<Dm&m*MM. (*U2 5*C) S 
Ttf^JU 3 1. 7 gW&zfc^Bfc (=0. 3 HE;P ; DSSg&te= 1 . 1) *«t 
^41. 9 g(D4s 7 jc^ n (=0. 3 2^;DSIif=l. 2) £3 

, */7K«-e^T-5^iTSf&SS^3 0TC£HTtw«"&^:**6 3. 2 g GDDM 
AP (2 5m 1 <D**DMSOl'^$¥£i±fcfc(D) £ 3 O^ICfcfc-pTiSOt 

£pS]±£i±fc 0 pH=3. 5/^#rffi#)^O^TSeil£n, HftSiBl'JyHKD 
7K (pH#?J9. 4) T7»UT, 7@@(Dgfe#-eSMpH«8. 2£^L/t 

IT, D S= 1 . 8*^^7K^I<7)^^^ViT#m$n/Co 
HM4 : 
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#T*0, ^acDIniperial Chemical Industries (ICI) *&»&*ifcfc0 T * 

(DS) ftl. 8 W 5r>y>*i^#^ii5 0/ 
5 0 t>T±E©*«« 3 C«^TRS 

Lfc. Hl(^«l:^ c ^ T , 4 5/5 5«©7th>/lW!, 
0. 0 1 0OWffly^H^UT7^^^^S±MU 1 

ttwt^x>7>xx^ (ex. 4-D &m>rcmnz$m<D 

7->^>X^^7^;PA©K**tt0. 9 8 7 X 1 0 3 g/crn (4B# 
M) TfttefrfcOftnat, fOfi^HBUTttSetO. 13 5X10%/ 
cm Uftlfl]) 2 4*mffc 1 COB^HHO. 167X10% 

/cm"T*SD*<0*t MLft ^ fci R*II4Cobblti (Tapp 
i T44 1 -6 9^ATSM D2 0 4 4-6 8; 1 2 . 5 6 c in <D 

*E«£Wf*4. Ocm^) ^fflUT^bL 

DSC 0, r>y>XXrM^t±^ 
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/V-2 0 XHVmt5»*«27-f ^AOD S CitSSB 2 C*t. ^tl 

<=>tf)««3ii k^-To 0 2H iwiB#aiim^^ ! tti i Fmm t^/t^xt^hs. 

> (Ex. 4-l#PJ A*^»C«l^©m^flcT?*D, «»T?fr 

1 3 8 t C$)fe^TBJ^^/^^^X^?:^l.TV^ 0 Ex. 4 - 3 OSS 

V> (02) o 5 0/5 0 7»F (PHB/V-2 0%HV(D4 3 J/gfcJttfc 
UT19/0. 5 = 3 8) iZ-O^X^mznZ&SlZ. iiX>^JVk-AHm 
Si^PHB/V^©I(DiW^T*?) (S20Ex. 4 - 4 . 1 

3 8 < CTCD^^Xfe^/«CVi©tt, fe*6< WPHB/V^©jS*tf-^ 

^ f>7>X7f;ViPHB/V- 1 2X^PCLtO^<^©i©E^«Il: 
OWTfcl^nTl^) ^IttPHB/VjS'JlXfWiSW* 1 

fc)6T\ MfPHB/V^tf>7 , >X7r^<tl«ttT$>^fcJ6H> 

7>7*>l7f^tPHB/V©8 0/2 071/7F (02©.Ex. 4-2^ 
#JRS*lfc^) iCilbT, 5 0/5 07»F}:^^T W$n/ci5H> A 
HmttPHB/V*»©Ii»* (PHB/V-20%HVWT©43 J/ 
gtCit&LT, 8. 8/0. 2 = 4 4) KJtWT S - 

5 0/5 om&tot\zmt£*)* mm7 I >7><D7i(DX77.&mzs 0/2 ose^r 

^(DDSCXmm^nrc (0 2 ©Ex. 4-2£#f!B) . f>7°>X7rJH3^ 

a*jfc#fl=bT^*fca&fc. itf f>7*>xxf^- P H B/vi 
PHB/vl^©i/l»l^tn&^f>7 ? >x7f^t:J:§t>OT^ 
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So Z\(DZ\ti$, £Z\Z. ^7X»^$AHgH 8 0/2 OiE^K-^ 

o 

Lfck<£>) . 7^U (]3 - t Fn + y^l/- h-co- 1 2 % - 13 - t Fn + yA 

u u-b) &£zsi o%t2 o %(D b T-t^y-^mm^mr^Wiam^M 
7,^)v^mm\znT^>^>ji7,^)V(D^mtmnmm^<o^mm he 

V©SftttS*UTVi*. ^tl^(D^m«, t^T©3^ cr^tD^^>y> 
^(DT r >'7 p >©x7,^;i/-^uxx^;i/?g?ntt(Dfc3— own^j (i3i^5 

^TmmLtzb<D) ttfV (£-*7*07^ h» (PCL) <hCD^V>HH=t 
D^T. Ex. 5-4®7 J l/>FCKUT, ZO©i^©TgP B 1©4"f«tl 

TJg-oTgHjnAT, ^ B B H PCL^^j:siiu^e-^^s^$n^ (0 
3/355) o z<Dz.t\z. PHBxvm^mtmc^mx\ *^if>y>ix 
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mmwi*7F.tizmz, 12 \zmiz> 1-12) . 

^WJiXfJWJtLTJit'J^yny^ h> (PCD £fctt#U ( 
/3-k h'O + y^l/- h-co- j3-k Ko3p->A'J I/— h) (PHB/V) * 

TONEl^P- 7 6 7T$.ofe 0 P H B/VffifSlteifc 1 2^)V%<D & -\i H 
n*->AU hSr^W"r^XHn a p^cD*S-&#:Tfei9, ^H© Imperial Chemi 
cal Industries (ICI) ^^A¥l/fcfe©T^i). M^(D^^ 7" CD 
*0Ift«*4#»J^SEM&*1*fcfflV>Tin6©^X^— ^y^SrftiXUfc. §131 

y^s-Kix^uzL-ifttjsfflViTifaLT, mmtmfr^tttmi&j&isfz.. m 
6 ic^Tvx^— A-ym o\mnco^— teftffi.<Dtz&\z? >y'7—m<D sz* 

1 %©^b^^7*^jpAfc 54 ) Sr«^b^c ^Uy hRSHitfel:. 3. Oc 
mjtgGDX^ U zl- (L/D=14) *3cktf2:*'J ^^^^SftSriXi' 
U a-jftUi^fflV^T, 7X^-A*7f 1 ~ 1 2©i|jft*£ 105t (1S« 1 : #t 
*&) , 16 5^ mt£2) > 165t (®«3) *3J:tf 1 5 5 C (««4 : ^-f 

tf-£ffr£U ASTM7^>^-Kft#D 6 3 8-9 1 7° I 3l3gS*ifcfi-£ 

ftffl) fC^DTKIfcUfco *91 0ffl©5l!Ktt*«-©3-by h*l 0» 5 0^ 
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2*>\z, ^7ig8n ftx/vffl<Dmm\zj:K>mf&-£tircmte&)&& (^*p 

s i) £Wm (-Yytfm G>M?tel*J_h£^LTV>£. ^sttso^nsT 
<B««W14K£Jt&LTV>5. 5^>:/>xXir;i4flj5£tH3u Hft&£^fej£4J9 ( 

£fcitt4£>£tfitt8<Ditmz<s:K)mw2nz>o 
m8\z&tfz^x?-rty^4tt5&£tf8tt9fr$fflm2nr£umzM?2> 
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^b, z. zT*mmznfzm£m.f$.mz'z>^T<D? )vz ^tdtm^x /vmomu 

tLTbfrbLfzmMT>7°>mftlz±lz£Z>1b(D'(:&?>Oo Z\<DZ\£te, 

**9) zntz?)vzftT/ij&m^>7°>ufcm\z^\,^Tm&znT^%\zn^\ 
mkmz&r>?m-£nx^z> 0 

H«J7 : 

tf"im£5 0%ffl*T*IS (RH) T5BFI¥i{bb> 9 3%RHTi#Uc„ 3 

mam \zhmm.^nxi^<ko\z. *mm<D?>7°>m.i&mzi;mLfzt%<D 

^Mffl£<D+ftfcm&&&m.'V$> : £>Z.£.Wt>fr-3fc.. Lfc^bT, 2 5 2. 6 g 

2 5 2. 4g©PHB/V-12%v, 126. 9 g©h'J7tf >^^6. 
3g(Dm^^m (4 0/4 0/2 0/1) t^£\zm&Vfz 0 Z\(DM&®ZlM 
13. Ocm07^Ua- (L/D=14) 45 «fctf 2 o©;*- U y ^ X ^-f ^^1" 

. 157t (M®2) , 147t («3) &£Zfl 2 7t (M*£4 : ^W) (7) 
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W^Uzl- (L/D=24) ^W-r^>m^X^UrL-»ttS^^ffl^T#mLfc 

o s^«^j;^-9 3<c mmi : ^> , 1 2 1 t (^2) , 1 2 1 «c (mm 
f#«s>n^c^ )\sAte¥mm-?m%k&tffr k> , ^mu-)v<Dmm\z^vt^ 

e> 1~1 0^;i/ (1 0 0 0^©H>?) cDJ¥^£|rLWfc,, *^BJt3|B«© 

IH^(D^^J;DM$nfe) ^Phf^-^;Hbx>y>l!>^^PLC TONE 
M&fcP- 7 6 7*3J:^h'JT-fe^>H3 8 2f 5 3 *f 9 CDJt^T^±^?g^Lfc 
o ^(D?g-&t)^-^X^ Ui-WtB^^ffl^T5 or (fgS?U : m%) ,110 
t: (fUUc2) . 1 1 Ot: (ffi^3) ^J^l 0 5t: (m®4 : (Dm&XW 

mz^zmm^uy h%m<i 0 mz. cn6©^^-7 hzmm^zv =L-mmm 
zm^xms o°c mmi m&) , not m&2) .not mm3) 

1 Ot: m®4 : CD^TfftHL^o MD-^-tt^l 8rtC 

«-p/r 0 nznfc7 4)iAi$¥mw-cm&&&&K>. nnu-)V(Dmm\z^v 

^ei~10 5^ (1 0 0 0^OH>f) ©f^^tbt^/:. *^BJtCl2 
J)IA± \Z W frtlfz7kCD /h?i«SM± IZ 3E <h ft o Ttt* L * * T & o fc» jgBJ! 
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\zvrztf?TiEznfzmft?wm\mmmzm&&tf&Q. z\<Dz.t\zm»imm 
m^t£mm&ftT\zftM^&%±\z^mftM&(»mi*m\ v^z\ t\zx 

*mm<D&< <D&&tmw.tf±mmzmzm-3^T-f]m-T&z> 0 vrc^^x. 
*mwteMfomz$zm.-£ti>b(D£ r> fet^u ^mm^mm^z^xmm^n 
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